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0 Polyoiefln multiiayer laminate and use thereof. 

® A polyotefin muiltitayer laminate in which a first layer (A) made of a cycloolefiri-based resin, such as an 
ethylene/cycloolefin random copolymer resulting from copolymerization of ethylene and a cycloolefin repre- 
sented by the formula (1) given below, or a cycloolefin-based resin blend and a second layer (B) made of an 
olefin (co)polymer or a composition containing it are laminated. This laminate can be used as a packaging 
material which is superior in the interiayer adhesion, shapability, moistureproof property, transparency, flexibility, 
easiness of hand-cutting, heat-sealability and dead-hold property. 
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••..(1) 

in which n and q are 0 or 1 . m is 0 or any positive integer, - R^* and R" and R^ denote each H, a halogen 
atom or a hydrocarbon group, wherein R^^ - R^^ may form, by combining with each other, a monocyclic or 
polycyclic ring, which may have double bond(s). and wherein R^^ - R^^ may have terminal-located alkylidene 
group. 
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FIELD OF THE INVENTION 

The present invention relates to a multilayer laminate in which she ts or films based on polyolefin ar 
laminated and more specifically to a polyolefin multilayer laminate adapted for a forming material for 
5 packing and the use thereof. 

BACKGROUND OF THE INVENTION 

As packing material for packaging articles of daily use. household goods, foods, drug tablets and so on, 
10 many functional properties are required, for example, transparency, moistureproof property, heat-sealability. 
vacuum or pneumatic formability and hand-shapabitity. Thus, such a variety of requirements are not 
sufficiently satisfied with one single resin, so that there have widely t>een used multilayer laminates which 
are made by laminating a sheet or film of one resin with a sheet or film of another resin. 

On the other hand, there is a general trend that favor is given for polyolefin resins as the film material in 
75 view of recycling of material or problems on the incineration. While cycloolefin resins are superior in the 
transparency, moistureproof property, vacuum or pneumatic formability. dead-hold property and so on. they 
are subject to a sudden softening at around the glass transition temperature, since they are non-crystalline 
resin, resulting in a decrease in the modulus of elasticity, strength and so on. For this reason, there is a 
problem that the permissible range in chosing the conditions for heat-sealing, Inflation molding and vacuum 
20 or penumatic forming is narrow and, for certain applications, the flexibility of the resulting film is too low. 

SUMMARY OF THE INVENTION 

The object of the present invention is to solve the above-mentioned problem and to provide a multilayer 
25 laminate based on polyolefin, which is superior in the interlayer bonding property, formability, moistureproof 
property, transparency, flexibility, easiness of hand-cutting, heat-sealability and dead-hold property and is 
also superior in the processibility by vacuum or pneumatic forming, as well as sheet or film products made 
of such polyolefin multilayer laminate and packaging materials fonmed using this laminate, such as press 
through packs and blister packs. 
30 The polyolefin multilayer laminate of the present invention comprises at least two layers of 

(A) a first layer selected from the group consisting of 

(A1) a layer made of at least one cyclootefin-based resin selected from the group consisting of 

(a-1) an ethylene/cycloolefin random copolymer obtained by copolymerizing a cycloolefin repre- 
sented by the general formula (1) or (2) given t)elow with ethylene, 
35 (a-2) a ring-opening (co)polymer of cycloolefin(s) represented by the general formula (1) or (2) 

given below or Its hydrogenation product and 

(a-3) a graft-modification product of said ethylene/cycloolefin random copolymer (a-1) or of the 
ring-opening (co)polymer or its hydrogenation product (a-2) and 
(A2) a layer made of a cycloolefein-based resin composition composed of 
40 (a) at least one cycloolefin-based resin selected from the group consisting of the ethyl- 

ene/cycloolefin random copolymer (a-1). the ring-opening (co)polymer or its hydrogenation product 
(a-2) and the graft-modification product (a-3) and 
(b) a polyolefin, and 

(B) a second layer made of an olefin (co)polymer or a composition containing it: 

45 



50 



55 
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. (1). 



wherein n is zero or 1, m is zero or any positive integer, q is zero or 1, • R^^ as well as R® and R** 
represent each independently of each other an atom or a radical selected from the group consisting of 
hydrogen atom, halogen atoms and hydrocartjon groups, wherein R^^ - R^^ may form a monocyclic ring 
20 or a polycycllc ring by combining with each other or may fomn an alkyiidene group by a chemical 
combination of R^* with R^* or R'' with R^« and wherein the monocyclic or polycycllc ring formed from 
R15 . R18 may have one or more double bonds and, in the case of q - 0. a five-membered ring is 
formed there by joining the chemical bonds together; and 



25 



30 



35 



40 



26 n27 




(2), 



wherein m is zero or any positive integer, h is zero or any positive interger, j and k denote each zero. 1 
or 2. R^ - R^5 as well as R^^ - R^^ represent each Independently of each other an atom or a radical 
45 selected from the group consisting of hydrogen atom, halogen atoms and hydrocarbon groups and R^^ - 
R27 represent each independently of each other an atom or a radical selected from the group consisting 
of hydrogen atom, halogen atoms. hydrocartx)n groups and alkoxy groups. 

Thus, the polyolefin niultilayer laminate of the present invention includes, on the one hand, a laminate 
composed of a first layer (A) made of a resin based on a specific cycloolefin (A1) and a second layer (B) 
50 made of a resin based on an olefin (co)polymer or .a composition containing it and, on the other har)d. a 
laminate composed of a first layer (A) made of a resin composition based on a specific cycloolefin with a 
polyolefin resin (A2) and a second layer (B) made of a resin based on an olefin (co)polymer or a 
composition containing it. 

The vessel or the packaging material according to th present invention is characterized by being made 
55 of such a polyolefin multilay r laminat as at)ove. 

According to the present invention, either one of the first layer (A) made of the cyclool fin-based resin 
or resin composition (denot d hereinafter sometimes as "layer A") or the second lay r (B) made of th 
resin based on an olefin (co)polyer or a composition containing it (denoted below sometimes as "layer B") 
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may contain a modification product of the resin. 

BRIEF DESCRIPTION OF THE DRAWING 

5 Rg. 1 illustrates a blister pack including a piece of article to be packed in the blister by a sectional 
view. 

DETAILED DESCRIPTION OF THE INVENTION 

10 Below, the polyolefin multilayer laminate according to the present invention and applications thereof are 
explained concretely. 

The explanation is directed first to the resins to be used as the materials for the polyolefin multilayer 
laminate according to the present invention. 

15 (A) Cycloolefin-based Resin or Composition containing it 

Rrst, the cyclolefin-based resin (A1) and the cyclolefin-based resin composition (A2) containing the 
cyclolefin-based resin to be used as the material of one of the layers constituting the polyolefin multilayer 
laminate are explained. 

20 For the cycloolefin-based resin (A1) to be employed according to the present invention, there may be 
enumerated 

(a-1) a random copolymer of ethylene with a cycloolefln represented by the fomnula (1) or (2) given 
at)ove. 

(a-2) a ring-opening (co)polymer of the cycloolefin represented by the formula (1) or (2) or a hydrogena- 
25 tion product thereof or 

(a-3) a graft-modification product of above (a-1) or (a-2). 

The cycloolefin-based resin (A1) to be employed according to the present invention has a softening 
temperature (TMA) of usually -40*C or higher, preferably 0 - 180'C . more preferably 50 - 180* C , as 
determined on a Thennnal Mechanical Analyzer. The softening temperature (TMA) is determined by placing 
30 a quartz needle having a diameter of 1.0 mm vertically on a sample sheet to t>e tested while holding the 
needle under a pressing load of 49 gram with a constant rate of elevation of the sheet temperature of 5*C 
per minute and observing the temperature at the point at which the needle top has penetrated into the test 
sheet to a depth of 0.635 mm. 

The cycloolefin-based resin (A1) has an intrinsic viscosity M of 0.01 - 10 dl/g, preferably 0.05 - 2.0 dl/g. 
35 more preferably 0.4 - 1 .2 dl/g, as determined in decalin at 135 * C. 

The cycloolefin-based (A1) resin has further a glass transition temperature (Tg) of. usually. -30*0 or 
higher, preferably -10 - 170*0 , and a degree of crystallinity of. usually, 0 - 20 %. preferably 0-2 %. as 
determined by X-ray diffraction method. 

Now. the cycloolefin to t>e used in producing the cycloolefin-based resin (A1). such as above, is 
40 explained. 

As the cycloolefin. compounds represented by the formula (1) or (2) given above are employed. 
In the formula (1), n is zero or 1 and m is zero or an any positive integer. 

R^ - R^8 as well as R" and R** represent each independently of each other an atom or a radical selected 
from the group consisting of hydrogen atom, halogen atoms and hydrocartX)n groups. 
45 The halogen atom is fluorine, chlorine, bromine or iodine. 

As the hydrocartK)n groups, there may be enumerated, in general, alkyi groups having 1 - 20 cartx)n 
atoms, halogenated alky I groups having 1 - 20 carbon atoms, cycloalkyi groups having 3-15 carbon atoms 
and aromatic hydrocarbon groups havig 6 - 20 carbon atoms. More concretely, the alkyI groups may be, for 
example, methyl, ethyl, propyl, isopropyl. amyl, hexyl, octyl, decyl, dodecyl and octadecyl. The halogenated 
50 alkyI groups may be those in which the hydrogen atoms of the akiyi group are sut|stituted at least partly by 
fluorine atom, chlorine atom, bromine atom or iodine atom. 

The cycloalkyi groups may include, for example, cyclohexyl and the like. The aromatic hydrocarbon 
groups may include, for example, phenyl, naphthyl and so on. 

It is pemnissibl also tiiat a monocyclic ring or a polycyclic ring may be formed by the combination 
55 (with each oth r) of ach f th pairs consisting of R** with R^^, R^' mth R^^ R^^ with R^^. R^^ with R^^^ 
R^^ with R^B and R^^ with R^^ respectively, wherein the monocyclic or polycyclic ring formed in this manner 
may hav one or mor double bonds. As th monocyclic or polycyclic ring thus formed, concr tely the 
followings may be numerated: 
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70 
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20 In the above exemplifications, the cark)on atom marited with a numeral 1 or 2 indicates that cartx>n atom 

to which either R^5(ris) or Ri'(R«) of the formula (1) is combined. 

Further, it is also possible that an alkylldene group may be formed under the combination of either R^^ 

with R^^ or R^^ with R^^. Such alkylidene groups may, in general, have 2-20 cart)on atoms and concrete 

examples therefor include ethylidene, propylidene and isopropylidene. 
2S As preferred cycloolefin among those represented by the general fomnula (1). those expressed by the 

following formula (1-1) may be enumerated: 



30 



35 



40 




(1-1). 

45 

wherein n, m and R^ - R^^ are the same as those of the formula (1). 

As the cycloolefin, compounds represented by the formula (2) can also be employed. 

In the formula (2), h Is 0 or a positive integer, j and k are 0. 1 or 2. m and R' - R\^ as well as R^^ - R^^ 
50 are the same as those of the general formula (1) and.R^^ - R^^ denote, eaqh, independently of each othe/. 
an atom or a radical selected from the group consisting of hydrogen atom, halogen^ atoms, hydrocarbon 
groups and alkoxy groups. 

The halogen atoms herein are the same as those of the formula (1). 

As the hydrocarbon groups of R^^ - R^^ of the general formula (2), there may be enumerated in general. 
55 independently of ach other, alkyi groups having 1 - 20 carbon atoms, halogenated alkyl. groups having 1 - 
20 carbon atoms, cycloalkyi groups having 3-15 carbon atoms and aromatic hydrocart)on groups having 6 
- 20 carbon atoms. Concrete exampi s include, for the alkyI group, methyl, thyl, propyl, isopropyl. amyl, 
hexyl, octyl, d cyl. dodecyl and octadecyl; and for th halogenat d alkyt group, thos in which at least a 
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part of hydrogen atoms in the above-exemptifted alkyi groups is replaced by fluorine atom, chlorine atom. 

bromin atom r iodine atom. 

For the cyctoalkyi group, cycloh xyl and the like are exemplified. The aromatic hydrocarbon group may 

include aryl groups, aralkyl groups and so on. concrete examples of which include phenyl, tolyl. naphthyl, 
5 benzyl and phenyl ethyl. 

For the alkoxy group, there may be enumerated methoxy. ethoxy and propoxy. It is permissible here. 

that the carbon atom to which R'^ and R^^ are combined is bonded directly or under intermediation of an 

alkylene group having 1 - 3 cartwn atoms to the cartxjn atom to which R^^ is combined or to the carbon 

atom to which R^^ is combined. Thus, in case the two cartx>n atoms mentioned above are combined under 
10 intermediation by an alkylene group, the radicals represented by R^^ and R^^ respectively or the radicals 

represented by R^" and R^^ respectively v^ll form together an alicylene group selected among methylene (- 

CH2-). ethylene (-CH2CH2-) and trimethylene (-CH2CH2CH2-). 

In the case of j = k = 0, the radical pair R^ with BP or R^^ with R^ may form a monocyclic or 

polycyclic aromatic ring by combining with each other. Examples of the monocyclic or polycyclic aromatic 
IS ring In case the radical pair R^ with R^ forms an aromatic ring when j = k = 0 include the groups given 

below. 



20 



25 



30 




In the above exemplified formulae, the symbol h is tiie same as that in the formula (2). 
35 Concrete examples of the cycloolefin monomer represented by the general formulae (1) and (2) are: 

derivatives of bicyclo[2.2.1]hept-2-ene. 

derivatives of tetracyc!o[4.4.0.1*'®.1^'^°]-3-dodecene. 

derivatives of hexacyclo[6.6.1.1^-^.1^°'^^02^ 0®*^*h4-heptadecene. 

derivatives of octacyclo[8.8.0.l2«.i^^i^'''8. l^3''8.03«.0^2,i7j.5^Q^sene. 
40 derivatives of pentacyclo[6.6.1 .1 ^•®.0^'^.0***^*h4-hexadecene, 

derivatives of heptacyclo-5-eicosene. 

derivatives of heptacyclo-5-heneicosene, 

derivatives of tricyclo[4.3.0.1^'^h3-decene, 

derivatives of tricyclo[4.4.0.1^'^h3-undecene. 
45 derivatives of pentacyclo[6.5.1 .1 ^•®.0^'^,0^*'^h4-pentadecene. 

derivatives of pentacyclopentadecadiene, 

derivatives of pentacyclo[7.4.0.1^'*.1®''^.0®'^^h3-pentadecene. 

derivatives of heptacyclo[8.7.0.1^^l^°'^^l'^'^^ 02^0"'^^h4-eicosene. 

derivatives of nonacycloEIO.g.l.l^'^l'^-^o.l'^'^®. O3'^02'^^0'2'2\0^^'^«h5-pentacosene, 
50 derivatives of pentacyclo(8.4.0.l^*^.1®'^^.0®''?h3-hexadecene. 

derivatives of heptacyclo[8.8.0.1*'.1^^ ".l"*^«. O^-^.O^^.iTj.g.heneicosene. 

derivatives of nonacyclo[10.10.1.1*•^1^^•2^1^»•^8. O^'^VO^'^.O'^'^^.o'^^hS-hexacosene. 

derivativ s of 1 .4-methano-1 .4.4a,9a-tetrahydrofluorene, 

derivatives of 1,4-methano-1,4.4a.5,10.10a-h xahydroanthracene and 
55 cyclopentadiene*acenaphthylen adducts. 

More concrete examples of the cycloolefins repres nted by the general formulae (1) and (2) are given 
below. 
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Derivatives of bicyclo[2.2. l]hept-2-ene, such as: 
1 

2 rf'TN 6 bicyclo [ 2.2.1] hept-2-ene 

4 

ff'^V>- CH3 e-methylbicyclo [2.2.1] hept-2- 

ene 

f<^V^CH3 5,6-dlmethylbicycloC2.2.1]- 
^\/^CH3 hept-2-ene 
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CH3 I -methylblcyclo [2.2.1] hept-2- 

ene 



C2H5 6-ethylbicyclo[ 2 . 2 . 1 ]hept-2- 

ene 




^^^y" "^^^9 6-n-butylbicyclo [2.2.1] hept-2 



Or' 



»C4H9 6-isobutylbicyclo[2 . 2 . l]hept- 



2 -ene and 

'CH3 7.methylblcyclo[2.2.1]hept-2- 
ene; 

derivatives of tetracyclo[4.4.0.1' • • .1^ . » ® ] 
dodecene, such as: 

2 10 tetracyclo[4.4.0.1«.» .1^. »«]- 

\ 1 \ If 3-dodecene, 



5 7 



8-methyltetracyclo[4 . 4 . 0 • 1* * ■ 
Q2j^ 1» , » « ]-3-dodecene. 



8-ethyltetracyclo[4.4.0.1« . • 
C2H5 1' . » ** ]-3-dodecene. 



8-propyltetracyclo[4.4.0.1' * * 
C3H7 1'. *«]-3-dodecene, ' ' 
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8-butyltetracyclo[4. 4.0.1* • » 
C4H9 • ]-3-dodecene, 

ff^YY'^ ^^3 8-lsobutyltetracyclo[4 . 4.0. 



(MX 



CKIX 



• CH2CH i« . • . i» . > • ] -3-dodecene , 

CH3 

8-hexyltetracyclo[4.4.0.1* • • 
„ 1» . > o ] -3-dodecene, 

CeHia 



fTTirTl zC^^-y 8-cyclohexylte 



-cyclohezyl tet racyclo [4.4.0. 
dodecene. 




8-stearyltetracyclo[4 .4.0. 
C18H37 1« » • . 1» . » • ] -3-dodecene, 

5 , lO-dlmethyl tetracyclo[ 4 .4.0, 
1« . • ^ IT . I c ]-3_^aodecene, 

2 , 10-dimethyltetracyclo[ 4 .4.0. 
1« . » . 1» . I o ]-3-dodecene. 



CH3 8 , 9-dime thy 1 tet racyclo [4.4 . 0 . 

CH3 1« . • . 1' . ' » ]-3-dpd4cene. 
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8- ethyl-9-methyltetracyclo[4 • 
4.0.1* . • .1» . « » ]-3-dodecene, 

1 1 , 1 2-dimethyl tet racyclo [4.4. 
0.1« ." .1*. »*>]-3-dodecene, 

2 , 7 , 9 - 1 rime thy 1 tet racyclo [4.4 
0. 1« . » . 1» . « o ]-3-dodecene, 

9- ethyl-2,7-dimethyltetra- 
cyclo[4.4.0.1» . • .1^. »o]-3- 
dodecene, 

9-isobutyl-2, 7-dlmethyltetra- 
cyclo[4•4.0.1«. • .1^. "•]-3- 
dodecene, 

9, 11, 12-trlmethyltetracyclo[4 
4.0.1» .» .1'. ]-3-dodecene, 

9-ethyl-ll, 12-dlmethy^tet^a- 
cyclo[4.4.0.1« . » .1^ . > • ]-3- 

dodecene , 
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CH3 CH3 CH3 



CH2CH 
CH3 



CH3 
CH3 



CH3 




CH3 



CHCH3 



CH3 
CHCH3 



9-lsobutyl-ll, 12-dlmethyl- 
tet racyclo [ 4 . 4 . 0 . 1« . » . 1^ . » » ] - 
3-dodecene, 

5,B,9, 10-tetramethyl tetra- 
cycloC4.4.0.1«.» .r . >«]-3- 
dodecene, 

8-ethylidenetetracyclo[4 • 4.0. 
It . 6 . It . 1 0 ]-3.dodecene, 

8-ethylidene-9-methyltetra'- 
cyclo[4.4.0,l« 1-3- 
dodecene. 



C2H5 

CHCH3 



8-ethylldene-9-ethyltetra- 
cyclo[4 M.O.I* . » .1^ . 1-3- 
dodecene. 



8-ethylidene-9-i8opropyltetra- 

CH(CH3)2 cycle [ 4 . 4 . 0 . 1* • • . 1» • • • ] -3- 

CHCH3 

dodecene. 



C^Hq 8 -ethyl 1 dene- 9 - butyl t e t ra- 

CHCH3 cyclo[4.4.0.1« • .r . '•]-3- 

dodecene. 



8-n-propylldenetetracyclo[4 . 4 . 
CHCH2CH3 6 . 1» • • . 1' . ' • ] -3-dodecene , 
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15 



20 
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(Wt. 



CH3 

CHCH2CH3 



C2H5 

CHCH2CH3 



rfTY-Tv-CHCCHa)? 
HJX/>=CHCH2CH3 



(Kit,. 



C4H9 

CHCH2CH3 



CH3 
CH3 



(Mt?" 



CH3 
CH3 

CH3 



ones' 



C2H5 
CH3 

CH3 



CH3 



8-n-propylidene-9-methyltetra- 
cyclo(4.4.0.1* . » . » • ]-3- 
dodecene, 

8-n-propylidene-9-ethyItetra- 
cyclo[4,4.0.1«.« .1^. ••]-3- 
dodecene, 

8*n-propyIidene-9-l8opropyl- 
tetracyclo[4.4.0,l« . • .1* . 
3-dodecene, 

8-n-propyl i dene- 9 -butyl - 
tetracyclo[4.4,0.1* . • .1' • 
3-dodecene, 

8-i8opropyl Idenetetracyclo [ 4 . 
4,0.1« .» .1^ *o]-3-dodecene, 

8-isopropylldene-9-methyl- 
tetracyclo[4.4.0.1« . • 
3-dodecene, 

8-isopropylidene-9-ethyl- 
tetracyclo[4.4.0.1« . • .1' . ]- 
3-dodecene, 

8- isopropyl ldene-9- isopropyl- 
tetracyclo[4.4,0.1».» .1^. 
3-dodecene,. 



55 
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10 



15 



20 



25 



QXD- 
QXD- 



C4Hg 8-isopropylidene-9-butyl* 
CH3 tetracyclo[4.4.0.1*.* .r 

CH3 

3-dodecene, 

8-chlorotetracyclo[4.4.0«l* • * 
It . 1 0 ]-3-dodecene. 



8-bromotetracyclo[4.4.0.1* • ■ . 
jjj. !▼ . » 0 ]-3-dodecene, 

8-fluolotetracyclo[4,4.0,l« .« , 
p . » 0 ]*3-dodecene 

and 

Ql 8 , 9-dlchlorotet racyclo [4.4.0. 

CI 1« . • . 1' . ' • 1-3-dodecene; 



derivatives of hexacyclo[6.6. 1 . 1* . • . 1> • . » • .0« . » . 
0« . « * ]-4-heptadecene, such as: 
^ 3 2J>44^^^12 hexacyclo(6. 6. 1.1*. «r 

0« . » .0» . » * 1-4-heptadecene, 



6 8 ' 10 

3S 



40 

- - ^ .C2H5 



COOT' 



12-methylhexacyclo[6. 6 . 1 . !• . • 
110. It ^o»- ' .o»- »M-4- 
heptadecene, 

12-ethylhezacyclo[6.6.1.1* •« . 
l>o . *» .0« . » .0» . •-•3-4- 
heptadecene, 



CH3 12-lsobutylhexacyclo[6.6. I . 
•CH2CH 1» . • . 1' • ■ » • .0« . * .0» ; « 1-4- 
50 ^ /^>s./^ Cjjg heptadecene 
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l,6,10-trimethyl-12-ls butyl- 
hexacyclo[6.6,l.l«. 
0« . » .0* . • * ]*4-heptadecene; 



derivatives of octacyclotS. 8. 0. . 
1» » . » ■ .0* • • .0* * . » ^ 3-5-docosene, such as: 
4^2 ^18^^16 octacycloC8.8.0.1«." .1^.^ 



'Q^-l^^^l^ S-docosene. 



.0".«.0>«. 'M- 



mm 




CH3 15-methyloctacyclo[8.8.0.1» • • . 

.Qi < . > T j^s-docosene and 
C2H5 15-ethyloctacyclo[8.8.0.1" • • . 



1^.'.1»'.>«.1«».'».0».«. 
0> « . > » ]-5-docosene; 
derivatives of pentacyclo[6.6, 1.1» . • •0» . ' .0» . » * ]-4- 
hexadecene, such as: 

^2^14^^ 19 pentacyclo(6.6-l.l>.«.0*.^. 

Q9 ,14 ]-4-hexadecene 



.■cod: 

6 8 ^ 10 



CH3 CH3 




1 , 3-dimethylpentacyclo[6 • 6.1. 
!• . • ,0* . » .0» . « * ]-4-hexadecene, 

1 , 6-dimethylpentacycio [ 6 • 6 • 1 
1» . • .0» . » .0* . » ^ ]-4-hexadecene. 



CH3 
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CH3 Cri3 15,16-dimethylpentacyclo[6.6, 
1.1*- • .0«- ' .0»- »^ ]-4-hexa- 

decene ; 

derivatives of heptacyclo-5-eicosene or of 
heptacyclo-5-heneicosene, such as: 
^ 2 n heptacyclo[8.7.0.1«- • » . 

6%Mx/<^ ^icosene and 

7^9^" 11 13 

4 2 18 ^7 16 heptacyclo[8.8.0.1*- • ' . 

e^N^A^^s^^ heneicosene; 
7^9^" 11 13 

derivatives of tricyclo[4.3.0.1** * ]-3-decene« such 
as: 

tricyclo[4.3.0.I*- •]-3-decene. 




2- methyl-tricyclo[4.3.0.I«- • ]- 

3- decene and 

5-methyl-tricyclo[4.3.0.1«- »]- 
3-decene; 
CH3 

derivatives of tricyclo[4 .4.0.1** * ]-3-undecene, 
such as: 

2 10 tricyclo[4.4.0.1*- •]-3- 

undecene and 



5 7 
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10-methyl-trlcyclo [4.4.0. 
11. » ]-3-undecene; 



derivatives of pentacyclo[6.5.1.1>' •.0"- *.0»- *•]- 
4-pentadecene, such as: 
3^1^^ pentacyclo[6.5.1.1"* • .0«* ^ . 

0». 1 * ]-4-pentadecene« 



6 ^ 8 10 



CH3 CH3 1 , 3-dimethyl-pentacyclo [6.5.1, 

1». •.o«- '.0»' »»]-4-penta- 
decene , 




CH3 




CH3 



1 , 6-dlmethyl-pentacyclo[ 6 .5.1, 

• .0*- ' .O'- « » ]-4-pehta- 
decene and 



CH3 CH3 14,15-dimethyl-pentacyclo[6.5. 

1.1«- ••0«- '.O*' *»]-4-penta- 
decene; 



CH3 CH3 

(fob 



dlene compounds, such as: 

2 I pentacyclo[6.5.1.1«- • .0«» * . 

^r<T4''''T^ 1^^ * 0' ' * • 1 -4 , 10-pentadecadiene; 



6 ' 8 10 



derivatives of pentacyclo[7.4.0.1** • .1»- »«.0»- ••]-3- 
pentadecene, such as: 

2 ^^12 pentacyclo[7.4.0.1«- • .l'- . 

3.,x''Tvl_13-^^ll 

0«. > * ]-3-pentadecene and 
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methyl-substituted penta- 
cyclo[7.4.0.1«- • •0«- ]- 

3<-pentaclecene; 



derivatives of heptacyclo[8.7,0.1»- 
0«- * .0" »• * * ]-4-eico8ene, such as: 

3 ^ J ^^16^^ heptacyclo[8-7.0,l«- • . 

-O'- '.O'*- '•]-4-eicosene 

6 ^ 8 ^ 10 12 



^„ dimethyl-substituted hepta- 
cyclo[8.7.0.1«- • .1««>- . 
II.. 15.0*- '.0«»- 
eicosene; 

derivatives of nonacyclo[10.9,l,l*' ^ «• . 
0». • .0«' >o ^o»«- «» .0>*- ]-5-pentacosene, such as: 
4 1 20 18 nonacyclo[10.9.1.1'«' ^ .1» »• 

X^^oNXiT^^ 0« ^ • > • ]-5-pentacosene and 

H3 CH3 trimethyl-substituted nona- 

cyclo[10,9.1.1''- ' .I*"- . 





11 B. I • .o*- • .O"- ' • .0» *• * • . 
CH3 0* • » • ]-5-pentacosene; 

derivatives of pentacyclot8.4,0.1«- »«.0«- 
3-hexadecene, such as: 

2 14.0 12 pentacyclo[8.4.0.1»- • . 

0» . > > ]-3-hexadecene. 



TO. 

5 7 9 
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CH3 11-methyl-pcntacyclo [8 . 4.0. 

11. 8^19. ii.o»- »»]-3-hexa- 
decene. 



(K0 



C2H5 ^ 1-ethyl -pentacyclo [8.4.0. 

11. B .19. i» .o»- '» ]-3-hexa- 
decene and 



CH3 10, ll-dimethyl-pentacyclot8.4 

|j Vj I \ j 0,1*' » .0«. »»]-3- 

CH3 hexadecene ; 

derivatives of heptacyclo(8.8.0-l*- » .1* »• • • .1* « • . 
0». ».o*«* ' ^ ]'-5-heneicosenei such as: 

heptacyclo[8.8.0.1-'' »• . 

lit. 16.0*- '.O'"- *n-5-hen- 




e^xpA^vXT^^ 1^ eicosene , 
7 ® 9 13 




CH3 



15 -methyl -heptacyclo [8.8.0. 
14. 7 .11 1. 18 .11.. 16 .o«* • . 

0>«. ^ ' ]-5-heneico8ene and 



t rime thy 1 -heptacyclo [8.8.0. 
14. T 1. !• .11 16 • • . 
CH3 CH3 CH3 0»«- »M-5-heneicosene; 

derivatives of nonacyclo[10.10.1.1»^ • .1" ««.l|«' »• 
0«- » » .0*- • .0»»- «« .0»» "««]-6-hexacosen€i, fiUGR-'as': 
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5 4 XzA^^}h^lB 



nonacyclo[10.10.1,l"' • 



^oN^xfX^^rN/^^ O'*- »■ .0*»- ]-6-hexacosene; 

6 ^ 10 12 ^^14" 16 




and miscellaneous other compounds, such as: 

5-phenyl-bicyclo[2.2.1]hept- 
2-ene, 

5-methyl-5-phenyl-bicyclo[2 . 2 . 
l]hept-2-ene. 




0)-CH.-<0> 



5-benzyl-bicyclo( 2.2.1] hept- 
2-ene, 





CH3 



CH2CH3 



5- tolyl-bicyclo [2.2.1] hept- 
2-ene, 

5- ( ethylphenyl ) -bicyclo [2,2. 
l]hept-2-ene. 




CH3 

CH 
I 

CH3 



5-( isopropylphenyl )-bicyclo[2 . 
2.1]hept-2-ene, 



1 , 4-methanb-l , 4 , 4a, 9a-t:etra- 
hydrofluorene. 
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1, 4-methano-l , 4, 4a, 5, 10, 10a- 



hexahydroanthracene , 



^ 1 3^.9 8-phenyl-tetracyclo [ 4 • 4 . 0 . 



4 




' n 



6^ 8 
5 7 




CH3 



11. • .IT. io]-3-dodecene. 



8 -me t hy 1 -8-pheny 1 - t e t racycl o 
[4.4,0. 1»- » >«]-3-dodecene. 



25 r^'^Vv^^V^ y V 8-benzyl-tetracyclo[4.4,0, 

1» - » »«]-3-dodecene. 




CH3 





CH2CH3 



CH3 



CH 
I 

CH3 




8-tolyl-tetracyclo[4.4.0,l"' • 
1». 10 ]-3-dodecene. 



8- ( e thylphenyl ) - tetracyclo [ 4 . 
4.0.1»«.l'- »«]-3-dodecene, 

8- ( Isopropylphenyl )- tetracyclo 
[4.4.0.1*- • .1'- »«l-3-dodecene. 



8 , 9-dlphenyl-te^racyclo[ 4.4.0. 
It. • .IT. 1 0 j-3-dodecene,'— ^ > 
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8- ( blphenyl ) - tetracyclo [ 4 • 4 . 0 . 
It. • .IT. »o],3.^jodecene, 

8-( 0 -naphthyI)-tetracyclo[4. 
4.0.1* •.V' ••]-3-dodecene, 

8-( a -naphthyl)-tetracyclo[4. 
4.0,l« ».l*- »*»]-3-dodecene, 

8- ( anthracenyl ) -tetracyclo [ 4 • 
4,0.1«».1»- ««]-3-dodecene, 

addition product o£ cyclo- 
pentadlene to cyclopenta- 
dlene-acenaphthylene adduct, 

11,1 2-benzo-pentacyclo [6.5.1. 
1». a ^Qt. T .o«. »»]-4-penta- 

decene, 

11 , 12-benzo-pexitacyclo[ 6 .6.1. 
1». • .0«* ' .0"- '''1-4-hexadecene, 

1 1 -phenyl -hexacyclo [6.6.1. 
11. • .110. It ^Qt. T ^o»- »^]-4- ' 

• • • ■ • « ■ i 

heptadecene. 
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CiXlO 



75 




(fcOi 

45 



CH3 




14, 15-benzo-heptacyclo[8 . 7 • 0 • 
!*• • ' .1« »• > » .0» - • .0*«- * • ]- 
5-eicosene« 

pentacyclo[6 . 5 . 1 . !• " • . 0« ' ^ . 
0« * 1 a ]-4, 11-pentadecadiene, 

methyl-substituted penta- 
cyclo[6.5.1.1»- • .0»- » .0»- ' • ]- 
4, 11-pentadecadiene, 

methyl-substituted penta- 
cyclo[6,5.1.1»- ••0«- ^ .0»- «•]- 
4, 11-pentadecadiene, 
methyl-substituted penta- 
cycloI6.5.1.1»- • .0»' » .0»- »»]- 
4 , 1 1-pentadecadiene, 

trimethyl-substituted penta*- 
cyclo[4.7.0.1«- » .0«- >• » • ]- 
3 -pent adecene , 

pentacyclo[4.7.0.1«- • .0«- 
1 ' ]-3, 10-pentadecadiene, 

methyl-substituted penta- 
cyclo[4.7,0,l«- • .0» V?» »« ]- 
3 , 10-pentadecadiene ' 
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CH3 

75 



CH3 




methyl-substituted penta- 
cyclo[4.7.0,l«- • .O*' »«]- 
3, 10-pentadecadlene, 

methyl-substituted penta- 
cyclo(4.7.0.1«- • .0»* «■ *•]- 
3, 10-pentadecadiene, 

methyl -substituted hepta- 
cyclo[7,8.0.1»- • .0«- ^ . 
Qii. »».ii«. »» ]-4-eicosene, 

trimethyl-substituted hepta- 
cyclo[7.8.0.1>- • •0« - » .1»«' > ' . 
0»i. >-.ii«. « » ]-4-eicosene, 

tetramethyl-substituted hepta- 
cyclo[7.8.0.1>- » .0« - ^ .1»<»- »^ . 
Qii. te.iii. «»]-4-eicosene, 

5-( a -naphthyl)bicyclot2.2.1] 
hept-2-ene 

5- ( anthracenyl ) bicyclo [ 2.2.1] 
hept-2-ene 
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eye 1 opent ad i ene- aeenaph t hy 1 ene 
adduet , 

5- ( biphenyl ) -bicycle [2.2.1] 
hept-2-ene 

5-( 0 -naphthyl) -bicycle 
[2.2.1]hept-2-ene 

5 , 6-diphenyl-bieyele [2.2.1] 
hept-2-ene 



The cyclootefins represented by the general formulae (1) and (2) can be produced by subjecting 
30 cyclopentadiene and an olefin compound of corresponding molecular structure to Diels-Alder reaction. 
These cycloolefins can be employed solely or In combination of two or more of them. 
The cycloolefin-based resins (a-1) - (a-Z) to be employed according to the present invention can be 
produced using a cycloolefin represented by the above formula (1) or (2) in accordance with the processes 
proposed by the applicants in, for example, Japanese Patent Application Kokai Nos. 168708/1985, 
35 120816/1986. 115912/1986, 115916/1986, 271308/1986, 272216/1986. 252406/1987, 252407/1987, 
000105/1989, 156308/1989 and 197511/1989 by selecting the conditions adequately. 

The Ethylene/Cycloolefin Random Copolymer (a-1) 

40 The ethylene/cycloolefin random copolymer (a-1) to be used as the cycloolefin-based resin (A1) 
contains usually the constituent unit derived from ethylene in an amount of 52 - 90 mole %, preferably 55 - 
80 mole %, and the constituent unit derived from a cycloolefin in an amount of 10 • 48 mole %, preferably 
20 - 45 mole %. The composition of ethylene and the composition of cycloolefin are detemnined using ^^G- 
NMR. 

45 In this ethylene/cycloolefin random copolymer (a-1), the constituent units derived from ethylene and the 
constituent units derived from a cycloolefin are combined in a random distribution and substantially In a 
linear structure. The assumption that this copolymer is substantially linear and does not substantially 
contain a cross-linked gelled molecular structure can be ascertained by the fact that this copolymer 
dissolves in an organic solvent without exhibiting any insoluble matter. For example, this can |3e ascer- 

50 tained. as will be described later, by the fact that .this copolymer dissolves completely in decalin at 135*0 
upon the determination of its intrinsic viscosity M . 

In the ethylene/cycloolefin random copolymer (a-1) to be used according to the present invention, at 
least a part of the constituent unit derived from a cycloolefin of the formula (1) or (2) is represent d by the 
following structural formula (1-a) or (2-a) respectively. Her , it is believed that at least a part of the 

55 cycloolefin r presented by th subformula (1-1) of formula (1) has a structure represented by th structural 
formula (1-1 -a): 
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wherein n, m. q. - R^* and R* and R'* in the general formulae (1-a) and (1-1-a) have the same meanings 
as those In the general formula (1) and m. h, j. k. R^ -R^^ ri7 . r27 xhe general formula (2-a) have 
55 th sam m anings as those In the general formula (2). 

Th thylene/cyclool fin random copolymer (a-1) to be mployed according to the present invention 
may contain, if nec ssary. constituent units derived from other copolym rizable monomers within th xtent 
not obstructing the purpose of the present invention. 



26 



EP 0 649 737 A1 



For such other comonomers, there may be enumerated, for xample, other olefins than ethylene and 
the atx}ve-mention d cycloof fins, norbornenes, non-conjugated di nes and, concr tely, 

a -olefins having 3 - 20 carbon atoms, such as. propylene. 1-butene. 1-pent n , 1-hexen , 3-methyl-1- 
butene, 3-methyI-1-pentene, 3-ethyl-l -pentene, 4-methyl-1-pentene. 4-methyl-1-hexene. 4.4-dimethyl-1-hex- 
5 ene. 4,4-dimethy 1-1 -pentene. 4-ethyl-1-hexene. 3-ethyl-1-hexene. 1-octene, 1-decene, 1-dodecene, 1- 
tetradecene. 1-hexadecene, 1-octadecene and 1-eicosene; 

cycloolefins. such as, cyclobutene. cyclopentene. cyclohexene. 3,4-dimethylcyclopentene. 3-methyl- 
cyclohexene, 2-(2-methylbutyl)-l -cyclohexene, cyclooctene and 3a,5.6.7a-tetrahydro-4.7-methano-1H-in- 
dene; 

10 norbornenes, such as, 2-nortx)mene, 5-methyl-2-nortx)rnene, 5-ethyl-2-norbornene. 5-lsopropyl-2-nor- 
bornene, 5-n-butyl-2-norbomene, 5-isobutyh2-norbornene. 5.6-dimethyl-2-norbornene. 5-chloro-2-nort)or- 
none and 5-fluoro-2-nortx)rnene; and 

non-conjugated dienes. such as, 1 ,4-hexadlene, 4-methyl-1,4-hexadiene, 5-methyl-1 ,4-hexadiene. 1,7- 
octadlene. dicyclopentadiene, 5-ethyiHdene-2-nortX)mene, 5-vinyl-2-nort)omene. 
75 Such other monomers can be employed solely or in combination of two or more of them. 

In the ethylene/cycloolefin random copolymer (a-1). the constituent units derived from other monomers 
mentioned above may be contained in an amount of, ususally, 20 mole % or less, preferably 10 mole % or 
less. 

The ethylene/cycloolefin random copolymer (a-1) can be produced using ethylene and a cycloolefin 
20 represented by the formula (1) or (2) by the production processes disclosed In the patent gazettes given 
above. Among these, the process is preferable In which the copolymerization is carried out in a 
hydrocarbon solvent using a catalyst soluble therein, such as vanadium-k>ased catalyst prepared from a 
vanadium compound and an organoaluminum compound, a titanium-t)ased catalyst prepared from a 
titanium compound and an organoaluminum compound, or a zirconium-based catalyst composed of a 
25 zirconium complex with polydentate ligands consisting of a compound having at least two conjugated 
cyctoalkadienyt groups bound via a lower alkytene group, on the one hand, and aluminoxane, on the other 
hand, to produce the ethylene/cycloolefin random copolymer (a-1). 
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The Cycloolefin Ring-Opening (co)Polymer (a-2) 



The ring-opening polymer or the ring-opening copolymer of the cyloolefin (a-2) to be employed 
according to the present invention is constituted of constituent units derived from cycloolefins represented 
by the formula (1) or (2), wherein at least a part of thse constituent units is represented by the following 
formulae (i-b) or (2-b). Here, it is believed that at least a part of the cycloolefin represented by the 
35 subformuia (1-1) has a structure represented by the formula (1-1 -b): 
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(1-1-b), 



,27 



CHzh 




\ 


(o> 







(o> 








/ — 


(o> 


^ 

-r" 

^^ 



il9 



>20 



(2-b), 



55 wherein th symbols n, m, q, - R^^ and R' and R^ in the formulae (1-b) and (1-Vb) have th same 
meanings as those in th general formula (1) and th symbols m, h, j, k, R^ - R^^ and R^' - R^' in the 
formula (2-b) hav the same meanings as thos of the general formula (2). 
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The cyciool fin ring-opening (co)polymer (a-2) is based on. as th ssential component, at least one of 
the abov -mentioned cycloolfin monomers while it is permissibl that copolymerizable unsaturated further 
monomer components) may. if necessary, b incorporated in an amount within a range not obstructing the 
purpose of the invention. As the copolymerizable unsaturated further monomer, there may be enumerated, 
for example, cycloolefin compounds represented by the following general formula (3): 




in which R^* and PP represent each a hydrogen atom, a hydrocarbon group or a halogen atom, which may 
be identical with or different from each other, and t is an integer of 2 or higher and may be different for the 
cases where and R^ are present several times repeatingly. 

Concrete examples of the monomer components represented by the general formula (3) include 
cyclobutene, cyclopentene. cyclohexene. cyctoheptene. cyclooctene. cyclononene, cyclodecene, metiiyl- 
cyclopentene, metiiylcyclohexene. methytcycloheptene, methylcyclooctene, methylcyctononene, methyl- 
cyclodecene. ethylcyclopentene, ethylcyclobutene, ethylcyclooctene, dimethylcyclopentene, dimethyl- 
cyclohexene. dimethylcycloheptene, dimetiiylcyclooctene. trimethylcyclodecene and 2-(2-methylbutyl)-1- 
cyclohexene. 

Concrete examples of the copolymerizable unsaturated further monomer other than those of the general 
formula (3) Include cycloolefins. such as, 2.3,3a,7a-tetrahydro-4,7-metiiano-1H-indene and 3a,5.6.7a- 
tetrahydro-4,7-metiiano-1 H-lndene. 

These copolymerizable unsaturated further monomers may be employed solely or In combination, 
usually in an amount less than 50 mole %, based on the total moles of the monomer units in the molecule 
of the cycloolefin ring-opening (co)polymer (a-2). 

Such ring-opening polymer or ring-opening copolymer can be produced by the processes disclosed in 
the above-mentioned patent gazettes. Concretely, ttie production can be realized by polymerizing or 
copolymerizing the cycloolefin represented by the formula (1) or (2) in the presence of a ring-opening 
polymerization catalyst. For such ring-opening polymerization catalyst, there may be employed a catalyst 
composed of a combination of a halogenide, nitrate or acetylacetonate of a metal selected from, for 
example, ruthenium, rhodium, palladium, osmium, iridium and platinum, witti a reducing agent; or a catalyst 
composed of a combination of a halogenide or acetylacetonate of a metal selected from, for example, titan, 
palladium, zirconium and molytxlenum, with an organoaluminum compound. 

The hydrogenation product of the ring-opening polymer or copolymer (a-2) to be employed according 
to the present invention is obtained by hydrogenating the above-mentioned ring-opening polymer or 
copolymer in the presence of a known hydrogenation catalyst. 

It is believed that, in the hydrogenation product of the ring-opening polymer or copolymer (a-2), at least 
one of the constituent units derived from the cycloolefins represented by the general formula (1) or (2) has 
a structure represented by the following fomnula (1-c) or (2-c). Here, it is believed that at least a part of ttie 
cycloolefin represented by the subfonmula (1-1) has a structure represented by the formula (1-1-c): 
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wherein the symbols n, m, q. - R^^ and R® and R** in the formulae (1-c) and (1-1 -c) hav th same 
65 meanings as thos in th gen ral formula (1) and th symlwls m. h, j, k, R^ - R^^ and R^' - R^' in th 
formula (2-c) hav the same m aning as those of the general formula (2). 
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Th Graft-Modification Product (a-3) 

The graft-modification product (a-3) of the cycloolefin-based resin to be employed according to the 
present invention is obtained by subjecting the ethylene/cycloolefin random copolymer (a-1) or the ring- 

5 opening (co)polymer or its hydrogenation product (a-2) partly to a graft modification with a modifying agent. 
As the modifying agent, unsaturated carboxyllc acids and derivatives thereof, such as acid anhydrides, 
for example, malic anhydride etc., and alkyi esters of these unsaturated carboxyllc acids, are enumerated. 
In the graft-modification product to be used according to the present Invention, the content of the 
constituent units derived from the modifying agnet Is. usually, 10 % or less. 

10 The graft-modification product (a-3) can be produced by admixing a modifying agent to an eth- 
ylene/cycloolefin random copolymer (a-1), to a cycloolefin ring-opening (co)polymer or its hydrogenation 
product (a-2) so as to reach a desired degree of modification, whereupon the mixture is subjected to a graft 
polymerization, or by preparing preliminarily a modification product of a higher modification degree, 
whereupon theis product is admixed to an unmodified cycloolefin resin. 

75 The cycloolefin resin (A1) to be employed according to the present Invention Is selected from the group 
consisting of the above-mentioned (a-1), (a-2) and (a-3), wherein a combination of two or more of these may 
be permitted. 

Among these, ethylene/cycloolefin random copolymer (a-1) is employed preferably as ttie cycloolefin- 
based resin (A1) according to tiie present invention. 

20 The polyolefin multilayer laminate according to the present invention may be composed of a first layer 
(A1) made of the cycloolefin-based resin and a second layer (B) made of an olefin (co)polymer or a 
composition containing it described afterwards, while it is permissible that the first layer Is an alternative 
layer (A2) made of the cycloolefin-based resin composition. 

Thus, the first layer (A2) of the cycloolefin-based resin composition is obtained fi^om a resin mixture of. 

25 on the one hand, at least one cycloolefin-based resin (a), which is selected from the group consisting of an 
ettiylene/cycloolefin random copolymer (a-1). a ring-opening (co)polymer or its hydrogenation product (a-2) 
and a graft-modification product (a-3). and. on the other hand, a polyolefin (b). 

For the polyolefin (b). usually a (co)polymer of an a -olefin having 2 - 20 carbon atoms is employed. 
Concretely, the a -olefins having 2-20 carbon atoms include, for example, ethylene, propylene, 1- 

30 butene, 1-pentene. 1-hexene. 3-methyl-1-butene. 3-methyl-1-pentene. 3-ethyl-1-pentene. 4;methyl-1-pen- 
tene, 4-methyl-1-hexene. 4.4-dimethyl-1-hexene. 4,4-dlmethyH-pentene, 4-ethyl-1-hexene, 3-ethyl-1-hex- 
ene, 1-octene. 1-decene, 1-dodecene, 1-tetradecene. 1-hexadecene, 1-octadecene and 1-eicosene. 

The polyolefin (b) to be employed according to the present Invention may either be a homopolymer of 
such an a -olefin or a copolymer of two or more of them. 

35 According to the present invention. It is permissible that the copolymer for the polyolefin (b) may 
contain ottier comonomer unit(s) than the a -olefin units, such as norbomenes and non-conjugated dienes, 
within a limit not essential to the behavior of the copolymer wittiout obstructing the purpose of the present 
invention. Examples of such other comonomers Include cycloolefins, such as, cyclobutene, cyclopentene. 
cyclohexene, 3.4-dimethylcyclopentene. 3-methylcyclohexene, 2-(2-methylbutyl)-1-cyclohexene, cyclooc- 

40 tene and 3a.5.6,7a-tetrahydro-4,7-methano-1H-indene; norbornenes. such as, 2-norbornene, 5-methyl-2- 
norix)mene, 5-ethyl-2-norbomene. 5-isopropyl-2-norbomene. 5-n-butyl-2-norbomene, 5-isobutyl-2-norkx>r- 
nene, 5,6-dimethyl-2-nort)ornene, 5-chloro-2-nortx>mene and 5-fiuro-2-norbomene; and non-conjugated 
dienes. such as, 1 .4-hexadlene. 4-methyl-1,4-hexadiene, 5-methyl-1.4-hexadiene, 1.7-octadiene, dicyclopen- 
tadiene, 5-ethylidene-2-norbornene and 5-vinyl-2-norbomene. These other comonomers may be employed 

45 either solely or in combination of two or more of tiiem. 

It is (particularly preferable for the present Invention that the polyolefin (b) Is a polyetiiylene and/or a 
polypropylene. 

For the case where the polyolefin (b) is a polymer of ethylene, this may be either a homopolymer of 
ethylene or a copolymer of ethylene with other a -olefin. 

50 If the polyolefin (b) is a polymer of ethylene, it may preferably be an ethylerie. homopolymer or a 
copolymer of ethylene with other a -olefin having a content of ethylene unit of at least 60 mole %. 
preferably at least 70 mole %, with a density of 0.830 g/cm^ or higher, preferably of 0.87 - 0.94 g/cm^, a 
melt flow rate at 190 •C of 0.01 - 100 g/lO min.. preferably 0.03 - 50 g/10 min., and a Vicat softening point 
of 50 - 140 . preferably 80 - 130 . 

55 For ther a -olefins to be copolym rized with ethyten , th re may be numerated thos having 3-14 
cart)on atoms, preferably 3-10 cartx>n atoms such as propyl ne. 1 -butene, 1-pentene. 1-hexene, 3-methyl- 
1 -butene, 3-m thyl-1-pentene. 3-elhy 1-1 -pent n , 4-methyl-1-pentene, 4-methyl-1-hexene, 4.4-dimethyl-1- 
hexene. 4,4-dimethyl-l-pentene. 4- thyl-1-hex ne. 3-ethyl-1-h x ne. 1-octene, 1-decene, 1-dodecen and 
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1-tetradecene. 

For the case wher the polyolefin (b) is a polymer of propylene, this may be either a propylene 
homopolymer or a copolymer of propylen with other a -olefin. 

If the polyolefin (b) Is a polymer of propylene. It may preferably be a homopolymer or a copolymer with 
other a -olefin having a content of ethylene unit of at least 70 mole %. preferably at least 80 mole %, with a 
density of 0.85 g/cm^ or higher, preferably off 0.89 - 0.91 Q/cm\ a melt flow rate at 230 of 0.01 - 100 
g/10 min.. preferably 0.05 - 50 g/10 min.. and a Vicat softening point of 100 - 170 *C . preferably 110 - 
180-C. 

For other a -olefins to be copolymerized with propylene, there may be enumerated those having 2-14 
cart)on atoms (excluding propylene), preferably 2-10 cartx)n atoms (excluding propylene), for example, 
ethylene, 1-butene. 1-pentene. 1-hexene, 3-methyl-1-butene, 3-methyl-1-pentene, 3-ethyl-1-pentene. 4- 
methyl-1-pentene, 4-methyl-1-hexene. 4.4-dimethyl-1-hexene, 4.4-dimethyl-1-pentene, 4-ethyl-1-hexene, 3- 
ethyl-1-hexene. 1-octene, 1-decene. 1-dodecene and 1-tetradecene. 

The polyolefin (b) may be a graft-modification product. For the modifying agent to be used here, there 
may be employed an unsaturated carboxytic acid, such as maleic acid, and a derivative thereof, such as an 
unhydride, an a\ky\ ester or so on. 

In the case where the polyolefin (b) is a graft-modification product, the content of the constituent unit 
derived from the modifying agent in the polyolefin (b) may. usually, be not higher than 10 mole %. 

The graft-modification product of the polyolefin can be produced by admixing a modifying agent to the 
polyolefin so as to reach a desired degree of modification, whereupon the mbcture is subjected to a graft 
polymerization, or by preparing preliminarily a modification product of a higher modification degree, 
whereupon this product is admixed to an unmodified polyolefin. 

It is permissible to blend the cycloolefln-based resin or the resin composition for the layer A to be 
employed according to the present Invention with other components than (a-1) - (a-3) and (b). such as a 
rubber component, for improving the Impact strength, or to blend with other components, such as other 
resins and various additives, for example, heat stabilizer, climate stabilizer, photostabllizer, antistatic agent, 
slip agent, antiblocking agent, anticlouding agent, nucleating agent, lubricant, dyestuff for absorbing a ray of 
specific wave length, pigment, natural petroleum, synthetic oil. wax and light-permeable filler, each in an 
amount within the range not obstructing the purpose of the Invention. 

For example, as the optionally incorporated stabilizer, there may be enumerated concretely phenolic 
antioxidants, such as. tetralds[methylene-3-(3.5<li-t-butyl-4-hydroxyphenyl)-propionate]-methane. alkyl es- 
ters of -(3,5-dl-t-butyl-4-hydroxyphenyl)-propionic acid and 2^'-oxamide-bisIethyl-3(3,5-di-t-butyl-4- 
hydroxyphenyl)-propionate]; fatty acid metal salts, such as, zinc stearate, calcium stearate and calcium 12- 
hydroxy-stearate; and fatty acid esters of polyols. 

These may be incorporated either solely or in combination, for example. tetrakis[methylene-3-(3,5-di-t- 
butyt-4-hydroxyphenyl)-propionate]-methan6 vinth zinc stearate and glycerin monostearate. 

According to the present invention, prefen^ence is placed especially on the employment of a combina- 
tion of a phenolic antioxidant with a fatty acid ester of polyol. For the fatty acid ester of polyol. there may be 
employed, for example, a partial ester of a polyol in which a part of the alcoholic hydroxyl groups of a 
trivalent or higher polyhydric alcohol is esterified . 

Concrete examples of such fatty acid esters of polyols include fatty acid esters of glycerin, such as. 
glycerin monostearate, glycerin monolaurate, glycerin monomyristate. glycerin monopalmitate. glycerin 
distearate and glycerin dilaurate; fatty acid esters of pentaerytiiritol. such as, pentaeivthritol monostearate. 
pentaerythritol monolaurate, pentaerythritol distearate and pentaerythritol tristearate. These may be em- 
ployed either solely or in combination with each other. 

The phenolic antioxidant may preferably be employed in an amount of less than 10 parts by weight, 
preferably less than 5 parts by weight, more preferably less than 2 parts by weight per 100 parts by weight 
of the total sum of the essential components. The fatty acid ester of polyol may preferably be used in art 
amount of less than 10 parts by weight, preferably less than 5 parts by weight, per 100 parts by weight of 
the total sum of the essential components. . ... 

For preparing the cycloolefin-based resin composition for (A2) from a cycloolefin-based resin (A1) and a 
polyoletin (b). known mixing techniques can be employed, for example, by using a Henschel mixer, V- 
blender. ribbon blender, tumbler blender or th Ilk . It Is possible to subject the mixture from a mixer further 
to a melt kneading on a monoaxial or biaxial xtrud r or on a kneader, befor granulating or pell tizing and 
crushing th solidifi d product. 
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The Olefin (c )Polym r or the Composition Containing it for (B) 



Now. the description is direct d to the olefin (co)potymer or th composition containing it for the second 
layer B of the multilayer laminate of the present invention. 
5 For the olefin (co)polymer for the layer B according to the present invention, usually a (co)polymer of a 
-olefin(s) having 2 - 20 cart>on atoms is employed. 

Concrete examples of this a -olefin having 2 - 20 carbon atoms include ethylene, propylene. 1-butene. 
1-pentene, l-hexene, 3-methyl-1-butene. 3-methyM-pentene. 3-ethyl-1-pentene. 4-methyl-l-pentene, 4- 
methyl-1-hexene. 4,4-dimethyl-1-hexene. 4.4-dlmethyl-l-pentene, 4-ethyH-hexene. 3-ethyl-1-hexene, 1-oc- 
70 tone, 1-decene, 1-dodecene, 1-tetradecene. 1-hexadecene, 1-octadecene and 1-eicosene. 

The olefin (co)polymer to be used for (6) may be a homopolymer of such an a -olefin as above or a 
copolymer of two or more of such a -olefins. 

It is permissible that a polar comonomer having unsaturation may be copolymerized in the olefin 
copolymer for (B). 

15 As the unsaturation-containing polar comonomer to be copolymerized with the a -olefin for the oleflnic 
(co)polymer, there may be enumerated, for example, vinyl acetate: acrylates and methacrylates having an 
alkyi group of Ci - Cs, preferably of Ci -C*. such as, methyl acrylate, methyl methacrylate. ethyl acrylate, 
ethyl methacrylate; acrylic acid, methacrylic acid, glycidyl acrylate. glycidyl methacrylate and so on. 

The olefin (co)polymer for (B) may further contain, in a copolymerized form, other comonomer 
20 components, such as those of norbornenes and non-conjugated dienes. within the limitation not obstructing 
the characteristic properties of the olefin copolymer. 
Concrete examples of such other monomer include 

cycloolefins. such as, cyclobutene, cyclopentene. cyclohexene. 3,4-dimethylcyclopentene. 3-methyl- 
cyclohexene, 2-{2-methylbutyl)-1 -cyclohexene, cyclooctene and 3a,5,6,7a-tetrahydro-4,7-methano-lH-in- 
25 dene; 

norbornenes, such as. 2-norbornene, 5-methyl-2-norbornene, 5-ethyl-2-norbornene, 5-isopropyl-2-nor- 
bornene. 5-n-butyl-2-norbornene. 5-isobutyl-2-norbornene, 5,6-dimethyl-2-norbornene, 5-chloro-2-norbor- 
nene and 5-fluoro-2-norbornene; and 

non-conjugated dienes. such as, 1 ,4-hexadiene. 4-methyl-1 ,4-hexadiene, 5-methyl-1 ,4-hexadiene, 1,7- 
30 octadiene, dicyclopentadiene, 5-ethyilidene-2-norbornene and 5-vinyl-2-nort)omene. 

Such other monomers can be employed solely or in combination of two or more of them. 

For the present invention, it is particularly preferable that the olefin (co)polymer for (B) consists of 
polyethylene and/or polypropylene. 

For the case where the olefin (co)polymer for (B) is an ethylene polymer, this may be either an ethylene 
35 homopolymer or a copolymer of ethylene with other a -olefin and/or with a polar monomer having 
unsaturation. 

If the olefin (co)polymer for (B) is a polymer of ethylene, it may preferably be an ethylene homopolymer 
or a copolymer of ethylene with other a -olefin having a content of ethylene unit of at least 80 mole %. 
preferably at least 90 mole %. with a density of 0.89 - 0.98 g/cm^, preferably of 0.90 - 0.94 g/cm^. Such an 

40 ethylene polymer may preferably has a melt flow rate at 190 * C of 0.05 - 100 g/10 min., preferably 0.5 - 50 
g/10 min., and a Vicat softening point of 70 • 120 'C , preferably 75-110 'C . 

For other a -olefin to be copolymerized with ethylene, there may be enumerated those having 3-14 
cartx)n atoms, prferably 3-10 carbon atoms such as propylene. 1-butene, 1-pentene, 1-hexene. 3-methyl- 
1-butene. 3-methyl-1-pentene. 3-ethyl-1-pentene, 4-methyl-1 -pentene, 4-methyl-1 -hexene, 4.4-dimethyl-1- 

45 hexene. 4,4-dimethyM-pentene, 4-ethyl-1-hexene, 3-ethyl-1-hexene, 1-octene, l.-decene, 1-dodecene and 
1-tetradecene. 

For the case where the olefin (co)polymer for (B) is a polymer of propylene, this may be either a 
propylene homopolymer or a copolymer of propylene with other a -olefin and/or with a polar monomer 
having unsaturation. > 

so If the olefin (co)polymer for (B) is a polymer of propylene, it .may preferably 1)8 a homopolymer or a 
copolymer with other a -olefin having a content of propylene unit of at least 70 mole %, preferably at least 
80 mole %. with a melting point (Tm) of 120 - 170 •C . preferably 120 - 145*C . a density of 0.83 g/cm^ or 
higher, preferably of 0.89 - 0.92 g/cm^. a melt flow rat at 190 'C of 0.01 - 100 g/10 min.. preferably 0.05 - 
50 g/10 min.. and a Vicat softening point of 100 - 170 'C . preferably 110 - 160* C . 

55 For other a -olefins to be copolymerized with propylene, there may b num rated thos having 2-14 
carbon atoms (excluding propylene), preferably 2-10 carbon atoms (excluding propyl ne). for xample, 
ethylene, 1-butene. 1-p ntene. 1-hexene. 3-methyl-1-butene. 3-methyl-1-pentene. 3- thyl-1-pentene, 4- 
m thyl-1-pentene, 4-methyl-1-hexen . 4,4-dimethyl-l -hexene, 4.4-dimethyl-1-penten . 4-ethy I- 1-hexene, 3- 
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ethyl-1-hexene, 1-octen . 1-decene, 1-dodec neand l-tetradec ne. 

The composition for the layer (B) is composed f the above ol fin (co)polymer and ther components, 
such as a rubt>er component, other resin component and various additives, such as heat stabilizer, climate 
stabilizer, photo stabil'rzer. antistatic agent, slip agent, antiblocking agent, antictouding agent, nucleating 

5 agent, lubricant, dyestuff for absorbing a ray of specific wave length, pigment, natural petroleum, synthetic 
oil, wax and light-permeable filler, each in an amount within the range not ot)structing the purpose of the 
invention. Compositions containg rubber component are preferable due to their improved impact strength. 

For the rubber component, there may be employed, for example, a copolymer of ethylene with another 
a -olefin, such as, EPR (an ethylene-propylene rubber) or EBR (an ethylene-butene rubber) or a terpolymer 

10 of ethylene, diene and other a -olefin, such as EPDM (an ethylene-propylene-diene methylene linkage) or 
EBOM (an ethylene-butene-diene methylene linkage), though not restricted to them. 

The polyolefin multilayer Imainate according to the present invention is a multilayer product of sheet or 
film obtained by putting together, namely, laminating, a layer A of a sheet or film made of the cycloolefin- 
based resin or the cycloolefin-based resin composition containing, optionally, subsidiary components, with 

15 another layer B of a sheet or film made of the olefin (co)polymer or the composition containing it. Such 
lamination can be realized voluntarily, for example, in a lamination sequence of layer (B) of the olefin {coy 
polymer or its composition /layer (A) of the cycloolefin-based resin or resin composition/layer (B) of the 
olefin (co)polymer or its composition; layer (A) of the cycloolefin-based resin or resin composition/layer (B) 
of the olefin (co)polymer or its composition/layer (A) of the cycloolefin-based resin or resin composition; or 

20 layer (B) of the olefin (co)polymer or its composition/layer (A) of the cyclooleftn-based resin or resin 
composition. 

In the polyolefin multilayer laminate according to the present invention, the thickness of the layer A and 
of the layer B can be determined suitably taking Into account of the contemplated application. Usually the 
thickness of the layer A is in the range of 1 u m to 10 mm and that of the layer B is also in the range of 1 
25 u m to 10 mm. The total thickness of the multilayer laminate may vary for each specific application and. 
usually, Is in the range of 2 u m to 20 mm. 

For the lamination of the layer A with the layer B. ordinary method for produing multilayer sheets and 
films, for example, a co-extruding molding, such as. a multilayer T-die technique, a multilayer Inflation 
molding or an extrusion lamination; a wet or dry lamination; a multilayer blowing; a dichroic molding; a 
30 sandwich method or a stamping lamination may be adopted. 

When the layer A of cycloolefin-based resin or cycloolefin-based resin composition and the layer B of 
olefin (co)polymer or its compsition according to the present invention are laminated as such directiy, the 
interlayer bonding strength may, in some cases, be insufficient for the contemplated application. In such 
cases, an adhesive third layer (denoted hereinafter as "layer C") may be interposed between the two layers 
35 for improving the interlayer bonding strength. 

For such an adhesive material for the layer C, a copolymeric resin of low- or non-crystalline soft 
consistency or a resin composition containing such a copolymeric resin may preferably be employed in 
accordance with the present invention. 

For such a low- or non-crystalline soft copolymeric resin, an adhesive resin composition containing a 
40 moditied polyolefin or a unsaturated polyolefin may be employed. Such a modified polyoletin may k>e 
prepared from an ethylene/a -olefin random copolymer having a melt flow rate (MFR) of. usually, 0.1 - 50 
g/10 min., preferably 0.2 - 20 g/10 min., as determined according to ASTM D1238L. a density of, usually. 
0.850 - 0.900 g/cm^, preferably 0.855 - 0.895 g/cm^, an ethylene unit content of 30 • 95 mole %, preferably 
40 - 92 mole %, and a degree of crystalllnity of, usually, not higher than 40 %. preferably not higher than 
45 30 %, as determined by X-ray diffraction method. 

For the a -olefin for producing such an ethylene / a -olefin random copolymer, usually those which have 
3-20 carbon atoms are employed. Examples of such a -olefin include propylene, 1-butene, 1-hexene, 4^ 
methyl-1-pentene, l-octene, 1-decene, 1-tetradecene and 1-octadecene. These a -olefins may be used 
alone or in a suitable combination. . . 

so These ethylene/a -olefin copolymers are of low- or non-crystalline nature and have melting points, of, 
usually, not higher tiian 100*C . as detennined according to ASTM D 3418. 

According to the present invention, the soft low- or non-crystalline copolymer mentioned above can be 
used alone, while it is possible to admix thereto a tackifying substanc to formulate an adhesive mixture. 

Thus, the low- or non-crystalline soft copotym ric resin may be used as a bl nd with one or more 
55 aliphatic hydrocart>on resins and/or on or mor alicycllc hydrocarbon r sins obtained by hydrog nation of 
corresponding aromatic hydrocart>ons. These aliphatic and/or alicyclic resins and r sin mixtures may s rve 
as tacklfier and exhibit better compatibility with the low- or non-crystalline soft copolymeric resin mentioned 
above, since they hav no polar moiety In th molecule. It is in particular preferable to use an alicycllc 
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hydrocarbon resin having a softening point of 105 - 150 , preferably 110 - 140 . as determined by 
the ring-ball method, and a hydrog nation yield of 80 % or higher, pr f rably 85 % or higher. Wh n th soft 
copolymeric resin is used as the bl nd for the adh siv , the weight proportion f the ethylene/a -olefin 
copolymer to the aliphatic and/or alicycllc hydrocartwn resins may be in the range of 60 - 98 : 2 - 40. 

5 The low- or non-crystalline soft copolymeric resin may be modified partly or entirely with an unsatu- 
rated carboxylic acid or a derivative thereof or, It is possible to blend the soft copolymeric resin with a 
modified polyethylene. The modified polyethylene may have 0.01 - 10 % by weight, preferably 0.1 - 5 % by 
weight, of an unsaturated carboxylic add moiety grafted thereon, a density of 0.920 - 0.98 g/cm^, preferably 
0.905 -0.970 g/cm^. and a degree of crystallinity of at least 45 %, preferably in the range of 50 - 80 %, as 

10 determined by X-ray diffraction method. For such a modified polyethylene, an ethylene homopolymer 
having a melt flow rate (MFR; determine by ASTM D 1283. E) of 0.001 - 100 g/10 min.. a density of 0.905 • 
0.980 g/cm^ and a degree of crystallinity of at least 45 % may be employed. It is also possible to use a 
copolymer of ethylene with other a -olefin. Such an a -olefin to be copolymerized with ethylene includes 
propylene, 1-butene. 4-methyl-1-pentene, 1-hexene, 1-octene and 1-decene. 

IS As the unsaturated carboxylic acid or the derivative thereof to be grafted onto the soft copolymeric resin 
mentioned above for modifying it, an unsaturated cartMxylic acid, such as, acrylic acid, maleic acid, fumaric 
acid, tetrahydrophthatic acid, itaconic acid, citraconic acid, crotonic acid, isocrotonic acid. Nadic acid 
(trademari<; endocis-bicyclo[2.2.1]hept-5-ene-2,3-dicartx)xylic acid) and ttie like and derivatived therof. such 
as an acid halide. amide, imide. acid anhydride and ester, may be used. Concrete examples include maleyl 

20 hydrochloride, maleimide. maleic anhydride, citraconic anhydride, monomethyl maleate. dimethyl maieate 
. and glycidyl maleate. Among them, unsaturated dicart^oxylic acids and their anhydrides are preferable and, 
in particular, maleic acid and Nadic acid as well as their anhydrides are most preferred. The modification of 
polyethylene by grafting these grafting agents thereon can be carried out according to any of tiie 
conventional methods. 

25 For the case of using a blend of the soft copolymeric resin with the modified polyethylene, such a blend 
may usually contain the modified polyethylene usually in an amount of 0.1 - 50 %, t)ased on tiie weight of 
the low- or non-crystalline soft copolymeric resin. 

The soft copolymeric resin blend may comprise a mixture of the ethylene/o -olefin random copolymer 
with an ethylene/vinyl acetate random copolymer and/or ethylene/vlnyl alcohol random copolymer. The 

30 content of the etiiylene/a -olefin random copolymer in the blend may be 60 - 98 % by weight and the 
content of the etiiylene/vinyl acetate random copolymer and/or the etiiylene/vinyl alcohol random copolymer 
may amount to 2 - 40 % by weight 

By using the low- or non-crystalline soft copolymeric resin or the blend thereof for the layer C as the 
interposed third layer, the layer A made of the cyclolefin-based resin or the composition thereof can be 

35 bonded firmly with the layer B made of ttie olefin (co)polymer or the composition containing it. 

For preparing such a multilayer laminate according to the present invention, various techniques 
including co-extrusion techniques, such as multilayer T-die extrusion, multilayer inflation molding and 
extrusion lamination; generally employed multilayer film production techniques, such as wet lamination, dry 
lamination and press molding; blow molding techniques, such as co-injection blow molding; injection 

40 molding techniques, such as sandwich injection and dichroic injection; and stamping lamination may be 
employed. The polyolefin multilayer laminate according to the present invention obtained as above can be 
brought into practical use as such or after having been subjected to a monoaxial or a biaxial stretching. It is 
also possible to apply thereon or to laminate therewith a further layer(s) of polyvinylidene chloride, 
polyamide, copolymer of ethylene with vinyl alcohol, polyester or so on to impart to the laminate further 

4S functional property. 

The polyolefin multilayer laminate according to the present invention is excellent in the interiayer 
adhesion, moistureproof property, transparency, adequate fiexibility. easy hand-cutting, heat sealing prop- 
erty and dead-hold property as well as in the processibility by vacuum or pnuematic shaping, so that it 
reveals a satisfactory performance as a material for packaging drggs, foods and cigerettes. Thus. tiiQ 
50 polyolefin multilayer laminate according to the present invention can be utilized adaptiv^ly as a packaging 
sheet or film and as vessels, such as bottles, containers and the like. 

As the articles to be packaged tiierewith. every voluntary articles, such as. drugs, food products, 
household commodities and misc llaneous goods, may b numerated. When tti laminate is employed for 
packaging, in particular, pelletized and encapsulated drugs, food products, such as rice cookies, snacks and 
55 cooki s, molstur -absoritiable artici s such as cigarett s, tea bags etc.. th moistureproof property and 
transparency are guaranteed. 

Packaging may be ffected in a form of filmy packages such as bags, packs. PTPs (press through 
packs), blister packs, hand-foldings, wrappings and shrink and easy peel package; easily assembled 
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V ssels such as tetrapack and milk pack; shaped medical containers such as vials, medical bottles, 
transfusion tx)tttes and syringe tub s; vessels for laboratory us such as shells, test tubes and analytical 
c lis; and cosmetic contain rs. 

The polyolefin multilayer laminate according to the present invention is particularly suitable as the 
5 material for vessels for vials, eyedropper etc., for PTP or blister pack and for wrapping film for food 
products. 

As described above, according to the present invention, a polyolefin multilayer laminate highly adapted 
for packaging material is obtained, which is excellent in the interiayer adhesion, formabillty. moistureproof 
property, mechanical strength, resistance to chemicals, transparency, adequate flexibility, easy hand- 
10 cutting, heat sealability and dead-hold property, together with a superior processibility by vacuum or 
pneumatic forming. 

PREFERRED EMBODIMENTS OF THE INVENTION 

IS Below, the present invention is further described in detail by way of apecific Examples and Comparative 
Examples, which are recited only for the purpose of explanation of the invention but are not for Imparting 
any limitation to the scope of the invention. 

Examples 1 » 13 and Comparative Example 1 

20 

Each two-material double layer laminate composed of the layer A made of a cycloolefin-based resin or 
a resin composition containing a cycloolefin-based resin and the layer B made of an olefin (co)polymer or a 
composition containing it was produced under the condition given below. For the layer A made of a resin 
composition with cycloolefin-based resin, the starting resin extrusion mass was prepared preliminarily by 
25 dry blending the component resins in a proportion (on weight basis) given in Table 1 appearing afterwards 
and melt kneading the dry blend. 

« The Starting Materials)) 

30 O ETCD-3: A random copolymer of ethylene with tetracyclo[4.4.0.1^'^.1^*^°]-3-dodecene [a cycloolefin 
conresponding to the fonmula (1) in which n=0. m = 1.q = 0 and R' - R^" denote each hydrogen atom; 
which is abbreviated hereinafter as ETCD-3 ] . which has an intrinsic viscosity M of 0.67 dl/g and a 
softening temperature (TMA) of 90 'C , was employed. 

O PE-1: A polyethylene, with MFR = 5.5 g/10 min. (at 190 *C under 2.16 Kg), density = 0.968 g/cm^ and 
35 Vicat softening point = 125 *C 

O PE-2: A polyethylene, with MFR = 0.11 g/10 mIn. (at 190 'C under 2.16 Kg), density - 0.952 g/cm^ 
and Vicat softening point = 122 'C 

O PE-3: A polyethylene, with MFR = 7.2 g/10 min. (at 190 'C under 2.16 Kg), density = 0.917 g/cm^ and 
Vicat softening point = 86 •C 
40 O PP-1: A polypropylene, with MFR = 7.0 g/10 min. (at 230 ^C under 2.16 Kg) and melting point = 138 
•C 

O PP-2: A polypropylene, with MFR = 3.0 g/10 min. (at 230 *C under 2.16 Kg) and melting point = 151 
•C 

O PB-1: A polybutene-1. with MFR = 4.0 g/10 min. (at 190 'C under 2.16 Kg) and density = 0.900 g/cm^ 
46 O P4MP-1: A poly-4-methy!pentene-1. with MFR = 22 g/10 min. (at 260 "C under 5 Kg), density = 0.835 
g/cm^ and melting point = 235 * C 

O PPEP-1: A composition containing the PP-2 given above and an ethylene/propylene copolymer (EPR) . 

with MFR = 0.1 g/10 min. (at 190 'C under 2.16 Kg) and an ethylene content of 80 mole % in a proportion 

of 85 parts by weight of the former and 15 parts by weight of the lattpr. 
50 O PPEP-2: A composition containing the PP-2 given above and an ethylene/propylene copolymer (EPR) 

with MFR - 0.1 g/10 min. (at 190 *C under 2.16 Kg) and an ethylene content of 80 mole % in a proportion 

of 60 parts by weight of the former and 40 parts by weight of the latter. 

The observed data of the resulting laminat for the breaking stress, br aking elongation. Young's 

modulus, Elmendorf's tear strength, film impact, light permeability, haze, moistur penetration coefficient, 
55 interiayer adhesion, heat sealing strength and the appearanc of the sealed ar a are given in Table 1 below. 
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Examples 14-19 

40 Each extruded triple layer laminate with a lamination sequence of outer layer of a cycloolefin-based 
resin/inner layer of a soft copolymeric resin or Its composition/outer layer of a polyethyrene resin was 
produced from each corresponding constituent resin as given below. The conditions, the physical param- 
eters of the laminate and the testing method for the Interlayer adhesion between the layers were as given 
below: 



so 
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O Cycloolefin-based 
r sin 


ETCD-3 


M = 0.67dl/g,TMA = 90 




O Soft copolymeric 


EBR 


An ethylene/butene copolymer, MFR = 1.8 g/10 


5 


resin or resin blend 


EPR 


min. at 230* C , 2.16 Kg, content of ethylene unit 
= 80 mole %. degree of crystallinity = 15 %. 
glass transition temperature Tg = -40 
An ethylene/propylene copolymer, MFR = 5.4 
g/10 min. at 230* C . 2.16 Kg. content of ethylene 


10 




Polyethylene 


unit ' 80 mole %, degree of crystallinity = 15 %, 
glass transition temp. Tg = -40 *C 
MFR = 2.0 g/10 mm. at 190 'C , 2.16 Kg, density 
= 0.92 g/cm3, Vicat softening point = 102 'C , 
degree of crystallinity = 50% 


15 




Hydrogenated 

Petroleum 
Resin EVA 


A product of Arakawakagaku K.K.: ALCON PI 25 
(Trademark), soft 

ening temperature = 1 25 * C , bromine value = 2 
An ethylene/vinyl acetate copolymer, MFR = 2.0 
g/10 min. at 190 * C . 2.16 Kg. vinyl acetate 


20 






contents 25 mole % 



Each soft copolymeric resin biend was prepared from the above resin components by melt kneading 
them in proportions given in Table 2 before being extruded by a co-extruder. 



O Polyethylene 
O Lamination 

O Lamination sequence 


MFR = 2.0 g/10 min. at 190'C , 2.16 Kg, density = 0.924 g/cm3 
Triple-layered lamination from the above layer-constituting resins by 

extrusion 

Outer layer of ETCD-3/inner layer of soft copolymeric resin or resin 
blend/outer layer of polyethylene in layer thicknesses of 40/40/160 (u m) 


O Extruder 


Outer layer: 40 mm0 extruder, 210 • C 
Inner layer: 40 mm0 extruder, 210 * 0 
Outer layer: 40 mn>0 extruder, 210* C 


O Extrusion rate 


5 meters per minute 



For each of tiie resulting laminates, the interlayer adhesion was determined as follows: 
The adhesion strength Fetcd between tiie outer ETC03 layer and the inner soft copolymeric resin layer 
and the adhesion strength Fpe between the inner soft copolymeric resin layer and the outer polyethylene 
layer were observed by the T-peeling test at a peeling rate of 300 mm/min. The results are given in Table 
2. 



Example 20 

A binary resin-double layer laminate consisting of ETCD-3 layer and the polyethylene (PE) layer used in 
the foregoing Examples 14-19 was produced. The layer constmction was 40 u m ETCD-3/200U m PE. 

For each of the resulting laminates, the interlayer adhesion was determined in the same manner as in 
Examples 14- 19. ^ 

The results are given in Table 2. ■ 
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Table 2 



Soft Copolymeric Resin 


Weight % Proportion in Example 




14 


15 


16 


17 


18 


19 


20 


EBR 


100 














EPR 




100 


80 


80 


30 






Polyethylene 










70 






Hydrogenated 






20 






100 




Retro. Resin 
















EVA 








20 








Test Result 
















FETa)(g/15mm) 


1500 


1690 


not peeled 


not peeled 


1010 


50 


50 


FpE(g/15mm) 


not peeled 


not peeled 


not peeled 


not peeled 


not peeled 


not peeled 





20 



25 



Examples 21 - 26 

Each extruded triple layer laminate with a lamination sequence of outer cyclool6fin-t>ased resin 
layer/inner soft copolymeric resin layer/outer polypropyrene resin layer was produced from each cor- 
responding constituent resin as given t)elow. The conditions, the physical parameters of the laminate and 
the testing method for the interlayer adhesion t)etween the layers were as given below. 



O Cycloolefin-based 
resin 



ETCD-3 



= 0.67 dl/g. TMA = 90 



O Soft copolymeric 
resin or resin blend 



EBR 



EPR 



Polypropylene 
Hydrogenated Petroleum 

Resin EVA 



An ethylene/butene copolymer, MFR = 1.8g/10 
min. at 230 . 2.16 Kg. content of ethylene unit 
= 80 mole %. degree of crystallinity = 15 %. 
glass transition temperature Tg = -40 *C 
An ethylene/propylene copolymer, MFR = 5.4 
g/1 0 min. at 230 • C . 2.1 6 Kg. content of ethylene 
unit = 80 mole %, degree of crystallinity = 15 %, 
glass transition temp. Tg = -40 • C 
MFR = 7.0 g/10 min. at 230*C . 2.16 Kg, melting 
point = 138*C 

A product of Arakawakagaku K.K.: ALCON P125 
(Trademark), softening temperature = 125 *0 , 
bromine value = 2 

An ethytene/vinyl acetate copolymer. MFR = 2.0 
g/10 min. at 190* C . 2.16 Kg. vinyl acetate 
content = 25 mole % 



Each soft copolymeric resin blend was prepared from the above resin components by melt kneading 
them in proportions given in Table d before being extruded by a co-extruder. 



O Polypropylene 
O Lamination 

O Lamination sequence 



MFR = 5.9 g/10 min. at 23(i'C ,2.16 Kg, melfing point = 143 
Triple-layered lamination from the above layer-constituting resins by 
coextrusion as in Examples 14-19 

Outer layer of ETCD-3/inner layer of soft copolymeric resin or resin 
blend/outer layer of polypropylene in layer thicknesses of 40/40/160 (u m) 



55 



For each of the r suiting laminates, the int riayer adhesion was det rmined in the same manner as in 
Examples 14-19. 

The r suits ar given in Table 3. 
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Table 3 



Soft Copolymeric Resin 


Weight % Proportion in Example 


21 


22 


23 


24 


25 


26 


EBR 


100 












EPR 




100 


80 


80 


30 




Polypropylene 










70 


100 


Hydrogenated Petro. Resin 






20 








EVA 








20 






Test Result 














Fetco(9/15 mm) 
Fpp(g/15 mm) 


800 
1000 


770 
1100 


1100 
not peeled 


1020 
not peeled 


540 
950 


40 

not peeled 



Example 27 

20 A 500 ml bottle made of a laminate composed of inner layer of an ETCD-3 (i.e. an ethyiene/TCD-3 
random copolymer, with M = 0.60 dl/g, softening tmperature (TMA) = 135 *C and outer layer of a 
polyethylene (with MFR = 2.0 gAlO min. at 190 'C . 2.16 Kg, density = 0.924 g/cm^) was produced using a 
multilayer direct blow machine. 

A test for the falling-crush strength of the bottle was carried out in the manner as follows: 

25 

<( Falling Impact Test of Blow-molded Bottle )) 

Each of 30 test bo\X\es produced as above each filled with water is caused to fail onto concrete floor 
from an assumed crush height to detect occurence of fracture of the bottle, whereupon the falling test is 
50 succeeded by increasing or decreasing the falling height of the next tx>ttle by a height of 30 cm or 10 cm in 
accordance with the presence or absence of bottle fracture, in order to find out the height at which 50 % of 
the bottles were broken (50 % crush height). 

Results are given in Table 4. 

35 Example 28 

A 500 ml twttle made of a laminate composed of inner layer of the ethyIene/TCD-3 random copolymer 
used in Example 27. an intermediate layer of a resin blend (refenred to below as "PO") composed of 80 % 
by weight of an ethylene/propylene random copolymer (content of ethylene unit = 80 mole %, MFR = 1.8 

40 g/10 min. at 230 *C , 2.16 Kg, degree of crystallinity = 15 %, glass transition tempetrature Tg = -40*C ) 
and 20 % by weight of a hydrogenated petroleum resin (a product of Arakawakagaku K.K., ALKON PI 25 
(Trademark), softening point = 125 'C . bromine value = 2) and another outer layer of the polyethylene 
used in Example 27 was produced using a multilayer direct blow machine and the test for the falling-crush 
strength of the bottle was carried out in the same manner as in Example 27. 

45 The results are given in Table 4. . 

Comparative Example 2 

Using the ethylene/TCD-3 random copolymer used in Example. 27, a 500 mi direct blown bottle of. 
50 single layer wall was produced. 

The bottle falling-crush strength for the resulting bottle was determined in the same manner as in 
Example 27. 

Th results are given in Table 4. 

55 
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TabI 4 





Example 27 


Example 28 


Comp. Example 2 


Layer material (outer/inner/outer) 


PE/-/ETCD-3 


PE/PO/ETCD-3 


ETCD-3/-/- 


Falling-cruch Strength (50 % crush height in cm) 


95 


140 


30 



10 Example 29 

Using a two-resin triple layer sheet production machine furnished with two monoaxial extruder with a 
screw diameter of 40 mm 0 . a binary resin triple layer laminate of PP-1/ETCD-3/PP-1 = 30/190/30 (u m) 
was produced while maintaining the cylinder temperature thereof at 210 . On this laminate, a plurality of 
75 blister pockets for a blister pack were formed by vacuum shaping while heating it by an infrared lamp. In 
Rg. 1. the sectional structure of such a blister pack is shown. In this blister pack 1, the numeral 2 denotes 
the multilayer shaped product. 3 a sealing material, 4 an article to be packed. 5 the blister. 6 the flange 
portion, 7 an aluminum foil and 8 a layer of a heat-sealable resin. 

The processibility of the laminate in forming the blister pocket upon the vacuum shaping was assessed. 
20 /Mso. the moisture penetration coefficient of the laminate was determined. 
The results are given in Table 5. 

Comparative Example 3 

25 A monolayer sheet of ETCD-3 with a thickness of 250 a m was produced, on which blister pockets 
were formed in the same manner as in Example 29. 

The processibility of the laminate in forming the blister pocket was assessed as in Example 29. The 
moisture penetration coefficient of the laminate was also determined. 

The results are given in Table 5. 

30 

Comparative Example 4 

A monolayer sheet of PP-1 with a thickness of 250 u m was produced, on which blister pockets were 
formed in the same manner as in Example 29. 
35 ' The processibility of the laminate in forming the blister pocket was assessed as in Example 29. The 
moisture penetration coefficient of the laminate was also detennnined. The results are given in Table 5. 

Table 5 





Example 29 


Comp. Example 3 


Comp. Example 4 


Penetration Coeff. (g»mm/m2»24hr) 


0.05 


0.09 


0.3 


Processibility ^* 


O 


A 


X 



45 1): Pocket shapability: Blister pockets each having a diameter of 13 mm and a depth of 6 mm 

were formed by a vacuum shaping, for which the finish appearance was visually assessed on 
the following criterion: 
O : The edges of the pocket are sharp. 

A : The edges of the pocket are somewhat round. _ - • i 

50 X : The pocket does not reach the mold bottom. _ . . ^^^^ 



Claims 

1. A polyolefin multilayer laminate, comprising 

(A) a first lay r selected from the group consisting of 

(A1) a layer made of at least one cycloolef in-based resin selected from the group consisting of 
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(a*l) an ethyl ne/cycloolefm random copolymer obtained by copolym rizing a cycloolefln 
repres nted by th general formula (1) or (2) given below with ethyl n , 
(a-2) a ring-opening {co)polymer of cycloolefin(s) represented by th general formula (1) or (2) 
given below or its hydrogenation product and 

(a-3) a graft-modification product of said ethylene/cycloolefin random copolymer (a-l) or of the 
ring-opening (co)polymer or its hydrogenation product (a-2) and 
(A2) a layer made of a cyclootefein-based resin composition composed of 

(a) at least one cycloolefin-based resin selected from the group consisting of the eth- 
ylene/cycloolefin random copolymer (a-1). the ring-opening (co)polymer or Its hydrogenation 
product (a-2) and the graft-modification product (a-3) and 

(b) a polyolefin, and 

(B) a second layer made of an olefin (co)polymer or a composition containing it: 




(1). 

wherein n Is zero or 1, m is zero or any positive integer, q is zero or 1, - R^^ as well as R* and R^ 
represent each independently of each other an atom or a radical selected from the group consisting 
of hydrogen atom, halogen atoms and hydrocartwn groups, wherein R'^ - R^* may form a 
monocyclic ring or a polycyclic ring by combining with each other or may form an alkylidene group 
by a chemical combination of R^^ with R'* or R^^ with R^^ and wherein the monocyclic or polycyclic 
ring formed from R^^ - R^^ may have one or more double bonds and, In the case of q = 0. a five- 
membered ring is formed there by joining the chemical k)onds together; and 




(2), 
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wherein m is z ro or any positive integer, h is zero or any positiv interger, j and k denote each 
z ro, 1 or 2, - R^^ as well as R^' - R^^ r pr sent each ind p ndently of each other an atom or a 
radical selected from the group consisting of hydrogen atom, halog n atoms and hydrocartx)n 
groups and R^^ - R^ represent each independently of each other an atom or a radical selected from 
5 the group consisting of hydrogen atom, halogen atoms, hydrocartx)n groups and aikoxy groups. 

2. A polyolefin multilayer laminate as claimed in Claim 1, wherein the ethylene/cycloolefin random 
copolymer (a-1). the ring-opening (co)polymer or its hydrogenation product (a-2) and the graft- 
modification product (a-3) have an intrinsic viscosity M of 0.01 - 10 dl/g, determined In decalin at 

10 1 35 • C , and a softening temperature (TMA) of at least 50' C . 

3. A polyolefin multilayer laminate as claimed in Claims 1 or 2 wherein the olefin (co)polymer (B) Is a 
polypropylene. 

15 4. A polyolefin multilayer laminate as claimed in Claim 3, wherein the melting point (Tm) of the 
polypropylene Is in the range of 120 - 145* C . 

5. A polyolefin multilayer laminate as claimed In Claims 1 or 2 wherein the olefin (co)polymer (B) is a 
polyethylene which has a density vnthin the range of 0.89 - 0.95 g/cm^. 

20 

6. A polyolefin multilayer laminate as claimed in Claims 1 or 2 wherein the cycloolefein-k>ased resin 
composition is composed of at least one cycloolefin-based resin (a) selected from the group consisting 
of the ethylene/cycloolefin random copolymer (a-1). the ring-opening (co)polymer or its hydrogenation 
product (a-2) and the graft-modification product (a-3) and a polyolefin (b), wherein the polyolefin (b) Is 

25 either a polyethylene or a polypropylene. 

7. A polyolefin multilayer laminate as claimed in any one of Claims 1 to 6 wherein the cycloolefin-based 
resin is the ethylene/cycloolefin random copolymer (a-1). 

30 B. A polyolefin multilayer laminate, comprising 

(A) a first layer selected from the group consisting of 

(A1) a layer made of at least one cycloolefin-based resin selected from the group consisting of 
(a-1) an ethylene/cycloolefin random copolymer obtained by copolymerizing a cycloolefin 
represented by the general formula (1) or (2) given below with ethylene. 
35 {a-2) a ring-opening (co)polymer of cycloolefin(s) represented by the general formula (1) or (2) 

given below or its hydrogenation product and 

(a-3) a graft-modification product of said ethylene/cycloolefin random copolymer (a-1) or of the 
ring-opening (co)polymer or its hydrogenation product (a-2) and 
a layer made of a cycloolefein-based resin composition composed of 
40 (a) at least one cycloolefin-based resin selected from the group consisting of the eth- 

ylene/cycloolefin random copolymer (a-1). the ring-opening (co)polymer or its hydrogenation 
product (a-2) and the graft-modification product (a-3) and 
(b) a polyolefin. and 

(B) a second layer made of an olefin (co)polymer or a composition containing it, 
45 wherein the layers (A) and (B) are t)onded by 

(C) an interposed third layer made of a soft, low- or non-crystalline copolymeric resin or resin blend 
having a degreee of crystallinity of not higher than 40 % and a grass transition temperature of not 
higher than 0 'C : 

50 , . ^ . . . ^ 
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wherein n is zero or 1. m is zero or any positive integer, q is zero or 1, - R^^ as well as R* and R** 
represent each independently of each other an atom or a radical selected from the group consisting 
of hydrogen atom, halogen atoms and hydrocart>on groups, wherein R^^ - R^^ may form a 
monocyclic ring or a polycyclic ring by combining with each other or may form an alkylidene group 
by a chemical combination of R^^ with R'^ or R^' with R'* and wherein the monocyclic or polycyclic 
ring fonmed from R^^ - R^^ may have one or more double tx)nds and. in the case of q = 0, a five- 
membered ring is formed there by joining the chemical bonds together; and 




(2), 



wherein m is zero or any positive integer, h is zero or any positive interger. j and k denote each 
zero, 1 or 2, R^ - R^^ as well as R^^ - R^* represent each independently of each other an atom or a 
radical selected from the group consisting of hydrogen atom, halogen atoms and hydrocarbon 
groups and R^^ - R^^ represent each independently of each other an atom or a radical selectj9d from 
the group consisting of hydrogen atom, halogen atoms, hydrocarbon groups and alkoxy groups. 

A polyolefin multilayer laminate as claimed in Claim 8. wherein the soft, low- or non-crystalline 
copolymeric resin blend is composed of 60 - 98 %. based on the weight of the blend, of an ethyl ne/a 
-olefin random copolymer and 2-40 %, based on the weight of th blend, of a tackifying agent 
consisting of an aliphatic hydrocarbon resin and/or a cycioaliphatic hydrocarbon resin obtained by 
hydrogenating an aromatic hydrocart>on r sin. 
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10. A potyolefin multilayer laminate as claimed in Claim 8. wherein the soft, low- or non-crystalline 
copolymeric resin blend Is composed of 60 • 98 %. based on th weight of the blend, of an ethylene/a 
-olefin random copolym r and 2 - 40 %. based on th blend, of an thyl ne/vlnyl acetate random 
copolymer and/or an ethyleneA^inyl alcohol random copolymer. 

5 

11. A polyolefin multilayer laminate as claimed in Claim 8, wherein the soft, low- or non-crystalline 
copolymeric resin Is an ethylene/a -olefin random copolymer 

12. A vessel or a packaging material made of a polyolefin multilayer laminate, comprising 
70 (A) a first layer selected from the group consisting of 

(A1) a layer made of at least one cycloolefin-based resin selected from the group consisting of 
(a-1) an ethylene/cycloolefin random copolymer obtained by copolymerizing a cycloolefin 
represented by the general formula (1) or (2) given below with ethylene, 
(a-2) a ring-opening (co)polymer of cycloolefin(s) represented by the general formula (1) or (2) 
15 given t>elow or its hydrogenation product and 

(a-3) a graft-modification product of said ethylene/cycloolefin random copolymer (a-1) or of the 
ring-opening (co)polymer or its hydrogenation product (a-2) and 

(A2) a layer made of a cycloolefein-based resin composition composed of 

(a) at least one cycloolefin-based resin selected from the group consisting of the eth- 
20 yiene/cyclooleftn random copolymer (a-1). the ring-opening (co)polymer or its hydrogenation 

product (a-2) and the graft-modification product (a-3) and 

(b) a polyolefin, and 

(B) a second layer made of an olefin (co)potymer or a composition containing it: 
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(1). 

wherein n is zero or 1. m is zero or any positive Integer, q is zero or 1. - R'* as well as R" and R** 
represent each independently of each other an atom or a radical selected from the group consisting 

45 of hydrogen atom, halogen atoms, and hydrocarbon groups, wherein R^^ - R^^ may form a 

monocyclic ring or aipolycyclic ring by combining with each other or may form an aJKylidene group 
by a chemical combination of R'^ with R^* dr R^' with R^^ and wherein the monocyclic or polycyclic 
ring formed from R^^ - R^^ may have one or more double bonds and, in the case of q = 0. a five- 
membered ring is formed there by joining the chemical bonds together; and 
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wherein m is zero or any positive integer, h Is zero or any positive interger, j and k denote each 
zero, 1 or 2, - R^^ 33 well as R^' - R^' represent each Independently of each other an atom or a 
radical selected from the group consisting of hydrogen atom, halogen atoms and hydrocartx>n 
groups and R^^ - R^ represent each independently of each other an atom or a radical selected from 
the group consisting of hydrogen atom, halogen atoms, hydrocart)on groups and alkoxy groups. 

13. A vessel or a packaging material made of a polyolefin multilayer laminate, comprising 

(A) a first layer selected from the group consisting of 

(A1) a layer made of at least one cycloolef in-based resin selected from the group consisting of 
(a*1) an ethylene/cycloolefin random copolymer obtained by copolymerizing a cycloolefin 
represented by the general formula (1) or (2) given below with ethylene, 
(a-2) a ring-opening (co)polymer of cycloolefin(s) represented by the general fonmula (1) or (2) 
given k>elow or its hydrogenation product and 

(a-3) a graft-modification product of said ethylene/cycloolefin random copolymer (a-1) or of the 
ring-opening (co)polymer or its hydrogenation product {a-2) and 
(A2) a layer made of a cycloolefein-based resin composition composed of 

(a) at least one cycloolefin-based resin selected from the group consisting of the eth- 
ylene/cycloolefin random copolymer (a-1), the ring-opening (co)polymer or its hydrogenation 
product (d-2) and the graft-modification product (a-3) and 

(b) a polyolefin, and 

(B) a second layer made of an olefin (co)polymer or a composition containing it, wherein the layers 
(A) and (B) are bonded by 

(C) an interposed third layer made of a soft, low- or non-crystalline copolymeric resin or resin blend 
having a degreee of crystallinity of not higher than 40 % and a grass transition temperature of not 
higher than 0 *C : 
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wherein n is zero or 1 , m is zero or any positive integer, q is zero or 1 , - R^^ as well as R° and R** 
20 represent each independently of each other an atom or a radical selected from the group consisting 

of hydrogen atom, halogen atoms and hydrocarbon groups, wherein R^^ - R^^ may form a 
monocyclic ring or a potycycltc ring by combining with each other or may form an alkylidene group 
by a chemical combination of R^^ with R^^ or R^^ with R^^ and wherein the monocyclic or polycyclic 
ring formed from R^^ - R^^ may have one or more double tx)nds and, in the case of q = 0. a five- 
25 membered ring is formed there by joining the chemical bonds together; and 




(2), 



45 wherein m is zero or any positive integer, h is zero or any positive interger, j and k denote each 

zero, 1 or 2. R^ - R^^ as well as R^^ - R^^ represent each independently of each other an atom or a 
radical selected from the group consisting of hydrogen atom, halogen atoms and hydrocarbon 
groups and R^^ - R^ represent each independently of each other an atom or a radical selected from 
the group consisting of hydrogen atom, halogen atoms, hydrocart)on groups and alkoxy groups. 

50 

14. A vessel or a packaging material as claimed in Claims 12 or 13 wherein the packaging material is a 
press through pack or a blister pack. 
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Fig. 1 
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